Searching PAJ 1/1 ^— v 

PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 01-201466 
(43)Date of publication of application : 14.08.1989 



(51)Int.CL C23C 14/22 



(21 Application number : 63-025601 (71 Applicant : NIPPON TELEGR & TELEPH CORP 

<NTT> 

(22)Date of filing : 08.02.1988 (72)Inventor : MATSUOKA SHIGETO 

ONO KENICHI 



(54) ION SOURCE 
(57)Abstract: 

PURPOSE: To stably and efficiently extract ions over a 
long time by joining a vacuum waveguide to a plasma 
generation chamber to introduce microwaves and by 
installing a means of forming a magnetic field in the 
chamber and generating magnetic flux between targets. 
CONSTITUTION: A vacuum waveguide 9 having a 
microwave introduction window 10 is joined to a plasma 
generation chamber 7 and a microwave waveguide 1 1 is 
connected to the window 10. A flat plate-shaped target 
15 is placed at the upper part of the chamber 7 and a 
cylindrical target 16 near a grid 12 for extracting ions. 
Electromagnets 19A, 19B are arranged around the 
chamber 7 and a magnetic field is formed. The targets 
15, 16 are placed so that magnetic flux 20 generated 
from the electromagnets 1 9A, 1 9B flows from the target 
15 to the target 16. Gas is introduced into the chamber 
7 from the inlet 8 and microwaves are also introduced. 
High density plasma is generated by electric discharge 
and ions in the plasma are extracted as ion beams 21. 
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(54) PLASMA FORMING DEVICE AND THIN FILM FORMING DEVICE UTILIZING PLASMA 

(5 7) Abstract: 

PURPOSE: To stably form various kinds of thin films at a 
high speed with high efficiency by coupling a vacuum 
waveguide to a plasma forming chamber to introduce 
microwaves into the chamber and providing means for 
forming magnetic fields in the plasma forming chamber 
and for forming magnetic fluxes between targets. 
CONSTITUTION: Gases are introduced from an 
introducing port 8 into the plasma forming chamber 7. 
The vacuum waveguide having a microwave introducing 
window 10 is coupled to the plasma forming chamber 7 
and a microwave guide 1 1 is connected to the 
microwave introducing window 10 to supply the 
microwaves thereto. The flat plate-shaped target 12 and 
the cylindrical target 1 3 are provided in the plasma 
forming chamber 7 and a negative voltage is impressed 
thereto from DC power supplies 14, 15. Electromagnets 
16A, 16B are provided to both ends on the outside 
circumference of the plasma forming chamber 7 to 
generate the magnetic fields. The magnetic fluxes 1 7 

generated by the electromagnets 16A T 16B flow into the surfaces of both the targets 12 and 13. 
These targets 12, 13 are so installed that the magnetic fluxes 17 emerge from one target and 
enter the other target. The high-density plasma is thereby formed with high efficiency. 
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(54) PLASMA PRODUCING APPARATUS AND THIN FILM FORMING DEVICE USING PLASMA 

(57)Abstract: 

PURPOSE: to form a high-quality thin film at a high rate 
with high efficiency by providing a target respectively on 
both ends in a plasma producing chamber, impressing a 
negative voltage on the targets, generating a magnetic 
field in the plasma producing chamber, and furnishing a 
means for forming a magnetic flux between both targets. 




CONSTITUTION: A microwave is supplied to the plasma 
producing chamber 1 1 from a microwave inlet window 6. 
An annular target 14 is provided at the top in the plasma 
producing chamber 1 1, and a cylindrical target 13 is 
furnished on the inner side surface of a target holding 
part 1 1 S. A negative voltage is impressed on both 
targets 13 and 14 from DC power sources 13A and 14A. 
An electromagnet 8 is provided around the plasma 
producing chamber 1 1 to generate a magnetic field in 
the chamber 11, and high-density plasma is produced at 
a low gas pressure. The magnetic flux 5 by the 
electromagnet 8 is emitted from one target, and 

projected into the other target. The dissipation of the secondary electron generated from the 
target surface in the vertical direction to the magnetic field is prevented by the magnetic flux 5 
between the targets 13 and 14, and the plasma is also confined. 
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(54) ION SOURCE 
(57)Abstract: 

PURPOSE: To stably and continuously form metal ions 
by providing targets to both ends of the inside of a 
plasma production chamber, respectively, to impress 
negative voltages on these targets, forming a magnetic 
field in the plasma production chamber, and also 
providing a magnetic flux-forming means between the 
targets. 

CONSTITUTION: Microwaves are supplied through a 
microwave-introducing window 6 into a plasma 
production chamber 1 1. An annular target 16 is provided 
to the top inside the plasma production chamber 1 1, and 
a cylindrical target 13 is provided to the vicinity of an 
ion leading grid 14. Negative voltages are impressed on 
both targets 13, 16 from D.C. electric power sources 
1 3A, 1 6A, respectively. Then, an electromagnet 8 is 
provided to the outside periphery of the plasma 
production chamber 1 1, by which a magnetic field is 
generated in the plasma production chamber 1 1. 
magnetic fluxes 5 formed by the electromagnet 8 are 
regulated so that they come out of one target and enter another target. The magnetic field of 
the electromagnet 8 prevents the formed ions and electrons from dissipating in a direction 
perpendicular to the magnetic field and produces high-density plasma in a low gas pressure. The 
ions in the above plasma are drawn in the form of an ion beam. 
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g mgst ga^oi sttii § xi on as aoict. 
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*a-sots*r mx\j\ n& su oHAiaoi sia. 01 a a- sat ^beihoii aa 3^ sea ofoias 
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IEEE Trans. Nucl. Sci.. Vol. NS-23(1976). PP. 1008-1012). 
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CJ" . 
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Y.Yoshida et al .J. Vac. Sci .Technol . , Vol .A6 1988, PP. 2451-2456)01 HI9ia01 24CH 3£HI4 0|£| 
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a sis 3jji a£Es, 2^ oiss eissife sis ufssm. a a ehx'oi ois gfssios 

ah sximoti bHxigDiaiE, oioiBsm sa^oia sss s^tacn aaiHea ^s ois e!*?i? 
b sai^DKMiAH ejxi §§f ^031 eiiia ois ejss ^st? 4= ao. 

fe^ia aoi. seHa srst sag a§°i = ( a ) ^saoiwt % ?ieon aa 

SI g£ 4f$S ^°3IXI 3fI2 HgSf afafg g^Sfffl. (b) ?ie^0)l gJAfStfer ^ 

gjxfa 011 lh xi fc wool, (c) sa^oia oissioife ms asts ^xiaoio f sim, (d) thj\±. a 

^ofOIIAH gfaoi SSI 4= 2i°01, (e) He^fa EH2!°S¥Ef ^fflEHS SES OlSa S 

*f sig kotoi a as J2i gAioi e*^» 4- ata. 

SSe S2H2J ^fflEiUS OISS! ?I*S q§2| 52 ^ (a) 24=§(2g£ 3| CHS^i) 

(b) nsa^of bt^s si, (c) hois ej0 si, (d) oisa (e) OIS Oil LH XI 24 soia 

xhioh . (f) 2§§§i §>s ss. g^ii see >ia es s§oiiah oiss ejssfs ^» ( a ) 
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woe £^oips a^ixi an as. sy ^xis pi esroii ngusi sws 

3^*jo^ g^gf ^ °>b sjGt HISof^G! SAP. 

g ^gsj gs^pf^. pf^ea as >ihi gssi ot^i 

xpf^ a^sKMi/d ohm xi g?ioii a 3 saizj se aso eifttr 4- Sife ecrs 
ei^ofs a«b ^sg§ oisas nigral aa. 

S grgSI £P^ ^ S» * SES OlSSOii ^§ Pf^lt* XH P^ ^SfOilAi 2£J£ 
ECRSP^Of* gr^gsr 4* SAfe 3X1 • HISSfeQI SIP. 

s arasi hi 1 *soii sacha*. ^at sxite. sp^chs argsw p^Pt ^EJtife sp 

^ch Bttitftt. *p^ atgaoi ofoia^m* ^ampi «e ofoia^m sas, ^ m en ^ oh xi w 

BaSOl- tttitttSI UI¥P SB¥0f|Ai 2f2J- ^x!£lb HI3S@ HI 1 P21 * SI 2 P2!, H1 1 

£S si 2 Ef5!g ^ch£ oiufe agg, an a hi 2 p^ichi £Jp*spi «e ^chs o^u oi 

^j-oj sg j t #a^c» ^a^oiiAH xtnm »»anM an * hi 2 paie »us¥ei ftttsfoi p^ p 
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Sofw 01 arggmoii ^xis Pie mam sfe ais^s =?m&a. 
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S £§»a SP^CH AF0I2J g 3|| Oil /H s^»m ei^ep. 

cHoiasm £Ei »»s ^aab sp^chhj ^a ss§ ojpxi sts ^ aa. 

ohoia^Ef £si§rs xhi 1 at hi 2 a2*H£¥a sis ann ^ si^ flxioii sois 4* ao. 

H1 1 S Hi 2 Ef^lg ofUfe 4^ SiHffl, PS SiUb 4- SAP. 

HI1 HI 2 P^i! £¥b 5^Si 4^ SAP. Al^^^ SP^OI- S£S&2J ^9 S» 4- SAP. 

H11 ^ HI 2 P2!^ » P^lHI B¥S 4^ 2AP. ttiS 4^B^ WW 4-BOII HJ 
5H J}J\\m HlOiS^I flW PI& §CH ¥2011 tJHxl^ 4^ SAP. 

^ HI 2 ^§0il SACH AH , 01^21^ MP^O^S ^^©Pl ?|oH 7^71- £^J3fe SP^SOf 

a ofoiainn MP^of ataAiuis sess^i ?ie o^oia^m sesis. sbfsoj w^^^i m a 
on uhxiq oi s e!« pi 1 ?, ^fflasaoi isf^of aaasi m¥^i ^b¥oii ^ mx\s mm^ hi 

59 HI 1 P5! a HI 2 P^A!. HI1 31 HI 2 P2!^ ^CH£ oUtb ^S^J. l^Of a^ 

on cHoH ¥a^ k ei a& k e hh u hi 2 a a* 011 ei^fo^i «e ^chs stu 01 ^si aa. hh s hi 2 
p^e au§¥a mmrno* am p^lh^ aas^ *w\ ss »«»f^i ami 4^e 
s ^oieo. 

oiPiAi, MP^of ^^y^g i^^opi ofoia^m axf a^oim^^^ ^^s^ &m 

^ SAP. 

□foia^Efe mp^d^si ^%*°^ mz\*u\ ««6ims se^h 4- sahch. owiasm SE^j^g 
B5£i»ai e^H i^^of ar«s^oii 4- sahcn. as sEHf^a sa^ sawotTH w 
ah A g£ g x^fe S4-aoi, as eew^lhsi a>^i ^^sich x^i as se 

MP^of ttis^i a^oisj 3 311 oil ah ^^mn esisa. 

o^oia^Ef g>^^ »4ssat sp^of5j mmmx\ &m ^ sap. 

omia^nf £2J^ h ^ hii * hi 2 P5!H^¥P asa 4- sa^ ^xioii %o\m 4, SAP. 

B§ P2!£ P2IS3SS 4- SAP. HI1 » HI 2 P^AIS 6fUfe &&Q\\ QB 5\U$= S»g 
4^ SAP. 

HI1 Sf HI 2 P2! 2¥b 4- SAP. M&M¥ MP^Of tt«BAISI SB SS 4^ SAP. 

HI1 S HI 2 P51^ ^^ei S P^!S| B¥ 2t2»8l 4^ SAP. 

S£ X^l tt«S X^l Wtii 4^B0ii ^loH »«9a X^IS HICH6PI 9\W D\B »QS| ¥5011 UH 

»« 4- SAP. 

0| g e]^P|^?fe ¥ H£IEI ^Pblg 4^ SAP. 01 S eiS Pl^^ ofP3| 3£IEI ^ 

bIS ^ SAP. 

g HI 3 ^SOil 9lO\M , ^ §^ Sxlfe SP^OfM fe^SPI mm £SJ3fe MP 

^□i- sa^oi- ^^^^ MP^opf o^iasiu- axf a^oim^m^ ss &S£i 

tf^BSw, npzsoi- ^^^oii ^asioi ofoia^m* SEaspi «s moiasni- sasr. mp^o^ 

»4S«2| e BCHI bHxIQ 0ISe!« PI 1 ? , §£^0[ tt««2| U)¥°l §, t B¥0ll bHx|£IW. ^3HP£|0i 
a HI^S HI 1 P2! « HI 2 92!. HII % HI 2 P2!§ 3CH£ StUfc a§^J, SP^P BT 

^^ei aawi c«6H ¥a^ei a^§ hii * hi 2 p^oii ejp^spi ?ie ^oi£ »u 01^21 aa. 

HI1 9^ HI 2 P2ie 5mS¥9 «tt8KM P^ P^IUI^ a^Sfte X(P1I « X^S »4S5PI AS X^ 
311 4-B 31, iai^Di tt«9«|0ll ^^£IP 01 ST^^LHOII ^Xl9 pie SCHS Ai^^e =? 

bl&p. 

S ^SSJHl 4 ^SOll SACHA4 . MP^P tttil Sxlfe, SP^OfS W^6fPI 918(01 P^P( £2J£Jfe 
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sasot mmu. sst^ot ^mus sa^opt otoiasnt axt Atoiggeg sg i^ass B ^ 
at otoia£iit;>t sasot sa^ms EgjoPi 9is otoiasm e&js- » 

a^ot sr^'a lh¥2j se^oii aHxiarw Miagfe gas »isa n 1 aa * a 2 aa' m 
1 a si 2 aag *!oie »ut= aaa. sasot s*s&a a a on cn^j ?a°te! aas si i * 

M 2 ei^SPI 9IS a!CH£ StUOI&a as 81. HI 1 SJ « 2 aag otUOtlAH SVSfOI a 

s aauis agjsffer xm as xi^s gjaspi 9ts x\n ^?oisa. 

» Baa 3«w2i aa. «*s §y sss S¥a sai sse ^Aiotia sgog g«f6HS 

XIS¥S S¥8 E3I g BfgS 2P &4I8I 3|£Staxt sa. 

hi 2 £te sa=sot sxpt Aie^a stfafer » gjgoii as sisi gs hi 1 uaioh 

m EAIS BSEOia. 8a2S0t g.^^(14)S «a^Ot &t*S¥(14P) SJ aa &xl¥(14S)g ^blS 

a. sasotg »aspi we a^ gj^(i4Am ssh otoiasnt EataosmE gstfe & 

s^oi^ »4B«(i4)ui£ Egjsa. ojoiasnfte graa. s»s«. ajoiasa aeoHa(watmater) 
is?i§2£ otoiasnt e&j a^oii 01s otoiasnt gos^a otoiasa e&jski' 

6)5 SoH »«=lte SEt^Ota ^S§££ ga2E0t St{£&'(14)UI£ EEJSa. HI 1 tfAIOIIOII SUCH 

ah, otoiasnt Egj&d6)s 4=§ »aj ai^s Hi^sa. otoiasm s°sah wissch 2 45gh z 
21 ^m^s i^fe oinmssoi Atssa. a»§aa(i7)s aa gxi¥d4S)a u^a^oii 

Mx\BQ. mm aa(18)S 0|2| ^¥011 A) gasot ttga(14)UI0l| gxISa. HI 1 tiA|0||0|| 5«0| 

ah, s^tt Ef2!( 17)01 3§ etass/d Atsaxia. aa§ aaoi Atgs ^ (17)21 tie 

eoi s^ sEfe sss s Efe o^s nsn ^ 2ms= as 4^stxt. 

SI 3a » 3b Efe gEt^Ot Sf^^Oll aa(17 Si 18)8 gxISPI 9IS EAIS aoia EAI 

§ b^2^ SOI. Ef2!(17)S 3^2£ SISS &2j DfSM(17A)6fO|| S£| ?^8f7| ^xiaa Et2! Of 

gs(i7A)fe ysis 4= asm ui¥ axis a(i7B)» §>n aasoh ^^^(14)21 *«(i48) 
oti e^asf»i asset. aa?i(i7c)fc &a otgM(i7A) si ^(WAtoioii ^ejeiq §a» &a 

2£, Ef2!(18)S i^££ ^ISS Eta O^S( 18A ) & ho)| ^a|2S ^xlSCf &3» O^s 

(18A)fc S£ azfB 4= SiSffl. §3?I(18C)S S8H ^(14C)0)I LH¥ SxIS IS(18B)g 3*H o f g 8[ 
?)l ansa. 0tSM(17A Si 18A)2) 4=S Si 45|2£ 2§Si ¥(170 Si 180) SE& OCSS 

09 si 2omatoii a^i a^a a^° SAH srgstoi. ¥agfoi Q3!(17 sj is) 2iD\m 4= sa 
S£^ot ^^¥(i7P)fe. oiigMoi, otoiasnt g§ ss^ia sag sm&j s§ s# gg e H 

TE„ 3 S AtS&Q. =. OtOia^EIBI 3311 SBi OlMEf OhOia^W &S2| 1§§ g?1AI3P| 

?|St01 LH^'goi 20cnt Si feOpf 20crae *y&!CH2| SOIP. S£f5E0f ^^¥(14P)2| oteaa &2! 
SXl¥(14S)^2| ojaffllOl^fe 5) §01 10cm8J ?Si 3JbO. eiEHBIOI^fe 0f0iasnt§ &}Af fi<* 
SfS&O. MEHiSOt ^4§¥(14P)fe g§ SS^ISAI siggfCI. 

SEISOh »a6!(14)S ^( 14)U0|| AH X^IS »«A|3lt £|OI£ ofU 01^2) SX^(21)°S 

oi sia. oi as s^chi sioiah, ohoiasmoii asH ax> Atoisseg g§§ a-^spi ?is 

01 SeiS0fg-^¥(14P)LH0IIAH S^S 4= 0^^^ ^?^! S2jO| SoHaCf OHSMOi 2 456HZ2J 

^Ei4»s otoiasma ECRsas 875Ga ^es, a»^(2DS otisscH, 2000G21' sb 

S ^31 Si ^?^aOI g£ 875Gfe MSi^Oi ^^¥(14P)LH°| CH!= SOIIAiSfS 4= 

SICK SSfSOf a^¥(14P)LH0l|AH°| OIILiXIfe a»a S^affl gf^¥(14P)LH0)IAH tfgg 

x^ife s^a ois si axi^t x^ia 4=s) asas ^fflassit as axicfoi n ?t>: gf^moii 

AH aSi£2) SaSOPf El 2! (17) Si ii Ef3J!(18)g aXf^(21)°S¥a US 

Xf^(22)0l EI2!(17 Si 18)a S3 Oil agJota SS X^OI & &2!2S¥9 *S8tO| B51LH 

s agjsfcn dHxiaa. 

sa^oh tt«9dis ss y2is 4= ^°oi sa^sofsva aad7 sj 18)21 *aa§ msspi a 

sm. i£(50f ^^^(14)2) LH^ 4=S Si 4=5j2S 2|2| g§g xH8l¥(140 Si 14E) 

i^of *^^(i4)oi aas 4fEns ass *ob. omiasnpf sasot ^^^(ujlhs Egja 

§2! IH^fe 5^ a?(14A)« SoH Ma^OI »«4I(14)S EgJaCH a&E°l MEI^OIg BT^y 
8PI 91 8H ECRSaSfOIIAH gfSOl 4iS@a. ¥ El 2! Oil AH a§a XI^S HaO)IAH¥S gfSai 

2xi axKyaxi)^ xi^ia 4^ ssss ^fflgsstt as g^xisioi ses sa^ois ssstc^ 

2f§SC1. a^£2| Sa^Otfe XW\± gi^olOIIAI m^BQ. 0121 UOI «asoi 

OIS Si S^gJXfS ^-S (knock-on) 81 &2!S SfflEjSCJ. ^-ga 0|g Si g^SJXIfe ± 

mas 2jxisah ejgaa. sasoi »««(i4)2i 8i&¥b sj ; ?(23a)m ssh e°js 

4- 2^201 ?l>i S4M238m S5H OH^I AI^HOII 2J5H 231 #EHS SSI 4= 2^fe A|g^(23)S 

sect. Aie^LHoii j\B(25)m xixistb ?ie sa(24)^t uHxiaw. ?h» e^tai Ata(26)^t 

7|& «CH(24)#0tl aHxISCt. CtS Oil }|£g as ^AlOtlOIIAHfe (DlffHS AHE1(26)fe EAISIXI 

affect. D\m sa(24)g ^sspi 91s ?ts ^xt^t ?iet*a(24)LHon guiam oc Efe Acaaoi 
?ib(25)oii et^taoi atoiot^ aets aiaioi asaoixife ?is(5)oii et^ts 4= at°oi 3iets ^ 
m&mw asH §si 4= sta. 

; l 4 EOllAHfe HI 2 SOtlAH EA|S fl| 1 ^AIOIIOIIAH Xt^ <g®°g. X13II §X|2| g51 EAIS a 01 

a. xt^ib ata xtsioia. 

m 5 Ei stssta. hi 1 ^aioiioiiah sa^ot s^^i^oii chsh ^i^sta sta ^t^fe sa^ot 

^^^uts Egtaa ECRsastoiiAH sabots s^ssa. ota soi is a^at §i a 

3ti( 18)01 sa^ot it^^a 6fe ¥Eoiiah ^xiaa as is a^a a-2S(H7)ot w^>& 
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iBI^Oft 0H^Mt£l| MsLUJA gSta SataOt g|{|^a SaOII £XI@Q. 

OtOiaaEt ££JS(16)0I Ef2!(18)°l g&Otl dHxiaOH 0tO|3anta S§ Et2!(18)a m&m 

goH gaiaot ^^^(14)L«£ agjaU. 

XHI 1 ^MOflfe axt*!(21)0ll 2J5H Xt^(22)0| §!^S £! US EI2!(18)a SB At 

OIOHAH 2§EI£^ £31 £1 aS@U. QA| g|Sta, Xt^a & Et2!a 5^§ SSIotOH OS B2!a 

xwt sautottAH gxt^aa sshmih. »«e hsje gat^otuta axta otsa oisaaa Of 
^ oisa» siaa. axta xt^(22)oti asH esaoi xi*M22)a saicni ah aa aas stoi 

2| £ojieg S^ota Xt3tta 3£0tl aSH 31! gISaa ?Sgt Va C S Va P OI 

a aa°s af^a asaa gataototi sxh t§s a^s a an 17) as us aauwoii 

M. U8J£ SaiaDta OlSg S^S EI2H17) * US EI2!(18)0|| S§^25 SEJSICH Et2!S a 

utEtaa. oisoi aaia sa&ott ssam. 2xt axt( yaxt)(27)a aiao. 2» axK27)t ei 

2! (HI 2J5H tt^lS XI3IS »^2£ SSEIOI U£ £§§ Sta CHS P5!!^££ H 

OtlUXIS Sf2 OlSSJCh CHS P2J0H £»S 2» axta OlSMt SI^S 331011 °I5H BIAlSCf. S 

asMi. 2» axta aa ssi a a sej- aaiaoiiAH eiao. oia noi §^°s oiasia 2» 
axta oiaa oiiuxia xi^a as^so am^xi a§aw, ois 2» axta essit s 
eh gjxtaa §i ai saiaotaa #s ^§°s otasta ?^saa. 

SaaOPt 10" 5 SS §£°l XPia a^StOHAt £!§& ggg S^tl 4= SIS S OHI 

at £S §f?a §2& ^gf§ Sta dia^ feg a£0IIAHaxt£, SO SSfi a§ Slfe «l 

oi ^a aaotiAH a a on ata st^t saaot srsoii sish sss 4= 21a. 

a chi as ato* sssxioti siotAt, saaota otast ^aa siaa not te2°£, saa 
□ts annas axta otasidia ^a. oisw. a?t xta amau ^. ±w&sio\ Ei^im gj^a 
a?is dai ?f^sf£ib oiaaa 2mm &2!si y^sj ^meiga ^si &n so. ^, a 
srsa sa^of sy-^s ^^(oiissch, Ar)?f oh^ £fe Afgofxi asanas. QD\ 

asoii, a ssoii os etQf §^ siioii 21s ain ^ef°i §a in ^i^smx} ais^ 

(23)01 5x10" 7 £ = °! 5!S «EHS SSa ^Oll, §r^(N 2 )?f 2cc/min2| SEaam SejSOf tt 

Ag^(i4)msi gt»8 3xio 4 s§s ssaaci. s^ota £gjs ofoiasEf°i a^oi 100 lhxi 

500WOIW, Aia5!(17)0M 2!D\& S^OI 100 LHXI 800WOIW D\B m&?\ 300'CS ZHS£ia ^o\0\\ 
M ^SEISlCf. AINatOI S7IZJ- §2! 2!iO SS^eJ 3 LHXI 40nm/min2| 

XII 6 £0IIA4fe US EJ2I0II SJ^fS S^OI -500VS S^3CH. §^ 5f^°| a^OI 3x10" 3 £s S tg 

^affl ohoosm s^oi 3oow lhxi soows a^aasra^i »i 1 aiaioiisi »a ^^s eaib 2 

OICI. Wl 1 4IAI0II0II SISia. ^&!LHS Q5!(17) S US Q2!(18)2|2tOH °J?fa S&OI ASS 

raeis, sasi fea ^sa saiaopj sasaa. aa §^ aaoi ¥ action episcoiafa. 
= , Ef2ioi ahs a?i a^farays. ^. aaioi ahs a^i s^mm^a, nsa°i seiaopi ^ 
©si feg gE2i sii ^«ss 4= 210. i^Efe ejpia auoii aaf as^aa i?tgao. 
^schi sioiAi. oiaa S3 011 una 5ev lhxi 30evmxi eaastch 

a wsoii nts hi at s£ §xia ainqisi ^aaxi asm >i°i aa ssai atoia s^ 

siaoi 4= sip. aa. S£faof ta^us a&ja ?faa m± ?iaona ^aaxi a£« 
»si ea efts ?ia^f aiss 4= 9io\ &m ^jdeisi g^g 4= aiu. aa. aainsAH 01 at 
§tsi Ats&4= ssaaa xa aa s§a aioia m&m 4= sia. 

391 7 a* sasts*. a aigoti aa s^ sxia «i 2 &aiohs ^i^spia act. axt^(2 
D2S urns xt?tia SEfe ?iaa gisaa :t^s@ oiaa oiiuxi. aiya a^t aa sa s 
ataota s^oti yg» sss oiau. si 2 ^aiohoh asta. xt?tia sa* sioiapi atoH 
saioti aa axt*i(28)oi aa x^lsao^. axt^(2Da xtsi saoti asn §ss g>a 4.^1 ejxfg 
ai enact. 

»i 8 a 011 At a Maaxt^(28)s mm saa awa bd\d\ esmtuia geottuxia aa* eai 
aa. xn 8 aoti siotAt, sawa aa axt^taa ^^a xt?na ssoi axt^(2i)otiAt «aa 
xt5iia gisat §§j§ § a on □sstxia. aawa aa axi^aa xms\ s»oi xt^t 

(21)011 ah ggia xtsia aaa s?a aigao. 

xit 9 as sasta. a sis a m 3 ^aioiis ^i^staxt act. xti 3 ^Aiotiott sichah, otoiaant 
£si9(i6)e asa»a(29)s gsH Majaot n^^(i4)on aasa. us &2!08)a g&aa 
sataot n^^(i4)as 4is s^sta as anta(29)a eaoojoti a§H saiMtotxt as sa 
a(29)a xt^oi S4=aw xtsi naa as £Eta(29)3t gaaot n^^d4)s aista asoti 
ah eassnHi aai a sia. 

xn 10 a on At a xii 3 ^AiotiotiAH xt^ »»2S xi?« saa ass EAiao. xti 3 ^Aioiia sat 
aot s^^iaa xti 5 as sastoi 5121 ^xna assta. 

as aaa * eaa 5ti§ ctsat act. m, a^i aas a^a gso) | ojchah, otoisaa a 
eisK 16)01 ws 511 a>tu aa uat?-ixia. SAiaaa Mataote n«s a sta. otoiaaa a 
sj s(i6)oi §ataot ^^^ohah a^s aa soixi as anta(29)§ ssh 401 ai^^oti an 
tota. sataota as £nta(29)otiAH aaaa^ as saaotiAtE ss saoi a^sa. aa 
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gp£Pfe 0[0I3£M E2J£|fe S»2S 3M?S£j:>| CEH ^ Oft DI0I3SP s§a<o £ ^3 

sft sis s^^sHSP. nap. gp^p »«^(i4)oii eaa as ep5H29)oi 23(30)011 si 
5H s&twotsian. as Emaua xf^s Bigoi xmi se^ gp^oi wg«(i4)a- as eiu 
a(29)Afoi°) s^ioiiai gamai saaw gp^orfer as epsoiiai gfaaxi siEoi oissj »> 
:n*f»sp. PAt grsis. ga^m^ oioissp ssj gjgss p^saxi srfcp mm 

l^Ol »«tf(14)0B £X\S ^&PS P3H17) Si 88 P2!(18)ES¥a iffl98 gjjfg ois' 

siaxi ars sat if si sy asioii sish si*§ g>xi aoi ewohm was. stisci 01a 
aoi. okm3s»»(i6)oi p2i°s¥a sis aarsxi at mx\m 9imm, iigaa Ejxioti 21 » 

OrOI3£P ESS(16)2| 2gf gfXItf =4= HP. 0121 if 01 . aSflfc e^SI E3E Si ^M21 ¥ 

ssfjii. ofoissm EasK 16)21 esoi gfsao. nass ss saa afajs sAieis^ 

HI 3 ^A|Of|» 0IS8KM AI9|°J §S gag }|SrSH2X1 SO. AIS4! (23)01 5 x 10~ ? £5 21 aS & 
ERS asaCM Ar 2cc/min°J ^E£ ESJaHP. gP2£0| ttg*|(14)LH2| Pi gff*g 3* 

10" 4 SS S 5S^a« etatg P0I3SP a^OI 100 UXI 500WS Sl^aCH. Al P2!(17)0ll S3a a 
30I 100UXI 800W0ICH J\B «a(24)P PSPXI 8JP ^gog £2 h SK) )|A) g£J£IHP Al 

fi{g 10 UIAI 150nm/mina gS} SA| ^SoU! 3§*!2J ygog 3^ g^gojQ 

wi 11 son Ait hi 3 ^Aioiia gfa 4gg eai&p. oiaei oil houh, us psiosxxi sup 
a aeis -500VS ^xiam. Ar i\± s^s 3xio" 4 M£ ^xiaa oioissp a^s 3oow » 
800WS ^xianp. hi 3 4'aicxioii sisha, aac-ia &a!(i7) a §g pauisxHi sjps agfoi 

psQPE. g^SI ^S USE gP2PP W-«Sa 4= SIP. £&. IS aPOl Jf P2J0II 2JPS 
10). * P2J0I A| 5 S3I S^gDHPE, S^SI ^S SEP gp^pg SMsSif 4= SSP S a son 
H01AH, 0IS2J S3 OllUXIfe 5eV UXI 30eVWXI BMO. XII 12 SCHIAHfe P3J!0II Bi'^a S^OU 
S*f ^£ SEfc e|Q| S§ ^£2) Sj^^g £A|SP. S*f ^Efe Si a^oii PP musK 

M\ 7 £ Oil AH £AIS M 2 ^A|0||2t SSISfTII. Wi 3 Hy A|0f|0||AH Xm 9E1 »|CHSPI fii a 

x^(28)s ?issi * saioii msacH xi?iia a son asH ssfs ?iea a«f«=>s ?i^^@ 

OlSa OIIPXI. P2!a ¥^ S5 SEfe SP^Of XII 01 if 4= HP. ~ 

PS0)|, «| 13 E# SSofOI. »as| M 4 MA|0»» P|^Sr3XJ g>P. HI 4 ^A|0j|fe a»&! 

(21)01 igsi ¥ s?x^(3i sy 32)°s cnxiiafer dim fliaeiafe xy 2 son mm &r&3 hi 1 

^A|0)|21 ^^01 e^SfP. if Xf^(31 S 32) CHaWI, grA r 4r°S aHSS P4=a Bf 

CH Xf&!OI A\mm 4=E SiP. HI 9 SON £Aia HI 3 WAIOIIOII SlOiAH, a© ax^(21)S ofP 01 
&a Xr^HS CHXflSf 4=£ HP. ax^OI ShU 01^21 X1^°S OHIEIfe g^CH| HCH 

A). SIP 01^21 X^OI. 4:12J XI 3|| 'JE3I §^ »4|2£ atg£l01 Xf^OI & P3J0IIAH ft 

w»« ps p^lhs agjorfe grass mx\ mx\%w. hi 4 ^Aiotia s^di &d\ aiaioksi 
«his #^sia. sEti sm oi4ra §^ Xr^oi fe^i s>3(3o)a gifofoi A\mm 4= hp. 

HI 14 £0HA»fe P5!0|| oj^tg ggfoi J2^Er4= S^2S CHXIiaPfe HiaSfUfe HI 9 EOfl & 

m hi 3 a Aionsi ^his §ae s tsg hi 5 ^jaioiis eai&p. = r t 

(33)S¥92I rfa^OI §if S|Sa(34)8 SSH P3!(17 SI 18)011 eJ^SOI. 4^1 61A|0||£ g«a 
2J31 ^HIS §SS ill 2i 4= HP. SE&. HI 5 ^AlOjlfe &380I S3| £gaxi SfSdHPE 
^fflSSOl ajs^ 4- HPfe ^§1 ^feCf. s§ n^rn^ a^oi HI 2 £g 

ferwS HI 1 ^A|0)|2| Ef2!0|| §31 4= HPfe 3101 S^ofP. " ~ 

HI 15 Efe a SS2| HI 6 ^AIOIIOIIAH, Xf^ gfSfa a?i MS Si xi^a ^^S £A|&P hi 2 

se»-ssskm 4fsfea hi 1 ^Aionaa si^ie! »oife ofoiasiiph a^ate S£^oi2i ' ^ sy 

SPiOh ttiSAtSi g&'^0IIA121 »s^3f 4=2| »g2S SP2i0f »«tf(14)U|S SejSPfe 

aoip. m, as £P2r(29)a a &s 0121a ^21 4=^21 spzsp m&utwm eisaoi as 
cps(29)a ps as poi3si» sai»(i6)s S3H Droi3snfa(£EAiaxi arsxxi aaa poi 

E»ao« 2SSP. 0J0I3SB SSSK16)S P310IIAH S|§ EMM 4- 2Jfe 3CI OH HHxia 
P. ^la »0| Dr0|3SJB E£J Al^gja 8i OH S Oil, HI 1 ft|A|0||°| aXf^(21)(HI 2 £E)S ¥ 
aX1^J(21A Si 21B)°S CHfllSP. aX1*j(21A Si 21B) Zfatss ttti | a xfjufa p, s £fe H| 

Qisa 4^ hp. ofoiasm^ saafe st p^a m& ?sg sen afoK gg P2!(i8) aid 

(Ml S2HLH P2!(35)0I AfgS 4= HP. 3X^(21A Si 218)S ECRS SS3PI0II S»& Sf^ 
ad XI^OI S£fiE01 Hf4S«(14)LH2| P2!(17 Si 35)g SfP£¥61 *V8fOI PS P3J!ms aejSI 
E^ bHSSP. ^fflaa gJXIfe 3IEf(25)^0« gafap. HI 16 EWIAIfe A^2J gfog X W\ S 

sa M£§ EAiep. sa Afe a»^(2iA » 2ie)s mm s^fe a^^h ioa sj 20AS/nna 
ohm. »a ^a Bfe swji ioa si 20A ^sJoma ssoici. xw\t= ma x^ioici. 

MP50I Si^4!(14)UI£ EgJPW SPSPfe ECR 2 21 Sf Oil A) »agrj. USE gP^Offe 
HI 5 Eg SSSrOJ 4^a «P2P g^' ^I^Ofl 2|5H S^S 4= HP. ¥32* Va° Si Va" 01 0121 

aoi ttisa niJE gp^oioii Ega a^g P5!(17) si sam p 21(35) 2,^011 ej^rsra 2a 

E SP^Oia OISS aS^ES geJSIOj S4^g P5i(17)Si SaiLH P5!(35)g ^ffla&O. 
HI 6 SAIOII Oil HOI AH , as EP3(29)S Xl^a 4=^21 gfg£S *P2S0I 8f^^( 14)011 

ssap. gp^oi m^^m ^xia si^g P2id7) si genu p^!(35)es¥p ^aaa ejus 

§S gJXr!= P 31! 0)1 AH «flt£ SifSP. 3£HP 0f0|3£m EgJS(16)0l P5!0|IAH 5jS SifS 4 

sjfe ?ixioii HH*iaEs, ^fflaa axioii ati oioiasp Egj&(i6)a ess &xia 4= hp 
4i^i a voi. ssab efsioi ssab steia a?i Eg Efe ^JHiejxi oiyxioiife ^aspii oi" 

0I3SW E£JS(16)S OigJil afe 3101 WXI3CH »£J S2S g&'a HfOfOI SA1£i§2> &S8f?« 
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3^ ggW ^ SIQ. 

owiHsaa £gj ^ssi aaoiiAi. owiasn*^ eejs^ sasof 14)21 ¥^oiia|2| x* 

711 ^5=31 ECBg f^SESPI fl» XMI aESD a 6^1 * S^CHI &CHAI, 8750^ 8fe 3101 Sj»5* 

a. 

QgOii HI 6 41 Al OIIS 0183101 AI^OI gUIS 3|fc8KQ» &Q. Al 3*| (23) 01 5 x 10~ ? S S HI 

Ar 2cc/min2i EEEJ301 idf^Of »«6ld4)UI2| 

^3xio" 4 sm^ ^xig&a. Aisjsi li^e cttoiH^nf a^oi 100 lhxi soowoim s^s ai as* 

(17)011 §39 2^01 100 UiXI 800W0IW J\m SCn SS=:n ^^^^ ^Xl@ 3&2 8K)I|A| 

^Bl^ AI 9[0t0l 10 UiXI 150nm/nin2| §J[ 9A|2*SB BSSH! 5i^°J m 

£^ g£g 4 8ia. 61 SOII &CHA1, 01 SSI S3 OliUXIfe 5 UIXI 30eV A* 01 Oil Al &&S\<ZL 

a. 

HI 17 SEOIIAfe saiU 338011 fiJ^S a^OI -500VOICH, Ar 1\± &^0| 0.3 9J 3m SXIS 

01 ofoia^m a^oi 300 lhxi soow^ ^xia sasnniAi hi 6 ^Aioii2j »a SEAiea. 

C 95 E fc Ef38( 17)21 »a a#0|Dt D 35 Fb gaiW EI^!(35)H| »a BWOIO. 

a2!d7)ai saiu a^(35)oii ei^e s^oi ah^ a^u, se^ sat aaoi aaidz §y 
35) s^chi epison. s^si kg sa^op* m&w ^ sia. a i at 21 §^ 33Sou 

a^2i S2KHI 0J3 <M«H^ g^SISia. 
XII 2. 7. 13, 14 SJ 15 £0||A| £A|£ Sflfc S3£0|- tt£S6!d4)0l 32! gfl¥d4S)B ^tilSfXI 

s^fs aa!(i7)oi sasoi- »a¥d4p)uioii ^xisj^z gtssss e§a 4* aa. 

HI 18 ^0)|AHb » »S2| XHI 7 tiAIOIIS SAIS3. 0| 61 AI OR Oil Si 01 AH , SaiLH 32! 35 £1^1! 3 

3i! 21 st*§ aissxi zi cuaoii ¥ »a<d7 * 36)21 s&oi Atsao. nais mm 
spi «e a»AM2i)ss orgs e 32!oiiai *«woi a^ aaiuis aasct, 321(36) 

S §^£]CH y2|§ 4= 2ife 0f^M(36A)0ll ^£l ^^of^S ^X|£JOi aS(20)HM¥ 

a ^a^oi ei^faa. aa^i(36c)te a 38 o^^(36A)2f sd^ot- tt»6id4)2i ui^e ai-oioii a 

Q&Q. n\ 7 ^AlOIIOj} SiCHAH, H0HDXI2J 0ISOI ¥a^0| ei^f£|fe a 2! fie^OII ^^S^ttH, n 

oil u xi si 2» axKv axo^ assdz 3! 36)21 1^22^ »saa. a3noiiAH y axf 

fe a3i!(17 36)^^ tfaa S^ICHI 2|oH SfA^CH B3fi(17 3! 36)^011 AI 2§S X^OjlAH A^OIM 
§§f §§I SS 338(17 3! 36)2.K)IIAi SMI SO. 6^1 ^A|0l|2f SttSf^l. 

m 7 ^Aioiife xi^^ a^stoiiAiasE nm^ sasofs 4^ ^^ch asi2i ^manoi 
so. ^fflsa a»(37)te Jie (35)^011 s«faa. 

XII 7 ^AlOilfe »| 15 SEM SSWOI ^^8 HI 6 6!A|0I|2| 3^ CHI AH 2} aoi 2i«f 

s^tr 4= aa. i^f^Df »a*i(i4)s idf^of 31 asstmoi ^xis^ a3n ^xi¥S 
bis ^ saio. 

HI 19 £0ilAHb ^Ol ^AlOllSf a XI S^g B ^l^^ a38(38)B0| £xl@ B ^§2! HI 8 ^AlOilM 

SEAISa. a^!(38)g ^^H^ g^SOj ^ ^ D^M(38A)^0II **x|£ICH a^(19) 

o§«Ej ggS ¥S^OI 21J\BQ. 12^1(380^1- a^(38)Hf IBf^Di *a^(14)2J LHS 

ai-oioii ^°jaa. axf^(2D2j x^^ a3ii(38)2i e b^i 015121 a^ b¥lh^ a^i 

©a. M 15 £S S^SfOi 6TAS M 6 ^A|0«2[ SH8^I. «5| 8 ^AlOjfe i^i^OH tt 

ah m:a ^E-ia@ axK37)s eismo^ urn** ^se^ m&m ^ ?iq. 

M 20 SEOIIAHfe: A|^^(23 23C)0| III 18 £M &&oW §2| SaSDt »«6!( 14)21 ¥ 

9¥ 2^^011 ^ &S2J XII 9 ^A| 0112] SEAIBO. ^, A|S^(23 Si 23C)^ AH^ Pi 

sr a^iis saz^oi wa^(i4)oii siaa. Ais^(23C)oiib ^^(230), hh^i ai^bksais 

XI aS), ^l&(25A)^ XIAI6PI 9\& 71 B SCH(24A) K Ai&(26A)7^ aSSCI. »l 9 ^AIOIIOII 2| 

em, aaiHs. ^fflaa axpi- sa^Eoi- »«6i(i4)2i a=B¥Ofl/d eisscn, ^qjoi i^aa. 

XII 15, 18 UiXI 20 £S SSShOI 6T^S HI 6 UIXI 9*yA|0JI0ll ?10\M, BX\M CHiJOII. 6fU 0I6T2I 

Xf^lOI Ahg^ ^ ^>a. 

xii 21 £b ax^(28)oi xiiggfe 5§ xiisjmn^ hi 15 s^moi HI 6 ^AIOII 

21 ^?^Hf ^Hl^ 981 & » ^SOtl a^ *m Sx|2| HI 10 6IAI0IIB EAIfi+a. aXF^ 

(28)^ AIS6!(23)2| 2|^0II bHxl§ 4- ?J>Q. 2Xf^(28)B Xf^llB 3IB(25)0II ei^o^QI A^ 

sa^ oi x^^i srss ax^(2iA §y 21B)^^ xf?ii2i »efa isa^u eaioia. hi 22 
seoiiah^ nn ^£2i gsi x^ sEAiea. ^a 20A2law^^ ax^(2iA 95 2ib>s 

goH B»A|(28)2a Xf^2| S»0| a»*!(21A % 21B)2^ Xf^21 » 

»» g^Sff« ^cna XM121 fsi HAi&a. ^a h t 20A 21 a^^f ax^(2iA » 21B)B s 

6H £|D1 a X^ (28)011 ^ a^^f 2J^^£IXI afldl £CHa ^51 eaisq, ^a Ife 

10A2I ax^(2iA)^ mm a 04 20A21 aw^f axf^(2ie)^ mm s 01 

SXf^(28)H£ Xf^2| g^»0| aX^(21A S 21B)^£ *4BS X^2| ^g=^ ^CH^ffH 2CH 

a £Aiea. ^a Jb 10A21 aw^f axf^(2iA)M Son a 04 20A21 a^^f ax^ 

(21B)S goH ^^>il £101 M£ aXf^l(28)0llb a^^^ £i^F£IXI a^[EH2| SAIBO. 
HI 10 ^AIOIIOII 21 »H. a»*j(28)S X^IM 7IB(25)0II eJ^WteC3l MggW 7|»(25)2| » 

»as ax^2i ax^(28)2M a«a x^i2) §sm a»Aia2^w hichsich 01 s 

2| Oil LH XI 31- 4= aci. HI 23 EEOIIAHb ^5 SX^OII 21D\& 3^2| B^Pf ^^HEH P|B 

(25)£f0il BIAJB 0|^2j OilLHXI ^SfS fiEAISO. 

^ ax^(28)M a#M HIOI»o SW x^ agJ a38(17)OI HIOI3CH. a^i 
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Afo, «ai DI73IW. SS £3§0I §S§ 4= SIP. 

PSOfl. HI 10 MM0i\m 0|go)0) Al PP gg2| gJlfg :>i£S)aX) fiD. AISftl(23)0| 5* 10" ? S 
S2| 5!S ^EHS aS@ Ar P^te 2cc/minP E2J£lffl. SP50) g^fc!(14)LHP P± 

gf^S 3x lodges 5?XIPPP. Al PPg P0I3SK 2^01 100 LHXI 500WA)0I0ICH £!^g p5! 

(moil sjpg a^oi ioo lhxi 8oowa)oioip d\b »ch(24)p pspoi ^g°s ^xis sesKHi 

AH §Sa21D. Al PPOI PSPP SS^joj 10 LHXI 150nm/minP Sflg! § 

^mn^ms<&5^ m 45 PPWP. «8 0ll PCHAH 0|g2| i2 OIILHXIte 5eV0)|AH 

P2!0)i °j:>)g s^oh 21s est ^ep 2ig& si gja mss hi 17 si 12 son eais asi 

5 § S» 8) P . 

POiaSPP idf50f°| 3)3) 4*P2J gJtfES SP2S0) S^^ILflS EgJg §21 S}S} g£ § X |0)I 

PCHAH, ax)<3 CHdOII g:? X)*1S A)gg 4= PP. SE&. 5IP OI&P X)*) 3J sap 3Sf 
S 01 S» 4= SIP. SE». 4^1 Eg ^AlOIIOIIfe 2S SXI^OI HISS 4= PP. 

gp^o) aaaus ess ooiaswp pa) si oiou to§ seg poiasp a a? 21 sss a 
s eps+oi gp^o) sgi^oii siafe ¥oiiahp xi^ se si, oioiasni esj §y gpzEoi s) 

^4!P g&'^0l|AH21 X)^ Eg i^pg gP50)P * »»2»S| PEOtl Pg£P. HI 24 Eg S 

s ep^oi x)^p 4^p asss assra gp*p s^oiiah as eps)p s^¥P x)^ 
seoii si e o)oia^pp yxmip pggg eai&p. ^soiiah hi 15 eoiiah eais sip sstet 
§*ip aisppp. eiAmifc xi^ sep spoil pp siao. s^¥oiiahp xf^ &Eg ecr 5 

2JP PMP feg 0)OiaSPg Sl^l££ EgJ8)3>| ?|6HA|g 875 SEP 3§6)P HI 25 

sg poiasp esj a xi^p s-gpoii p e oti 21 » sss poia^p a^p sg 2ig'^e e 

AI^P. OtOiaSflf a^ SSS (Pf-Pr)/PrdHI 2J0I8HW. OI3IAH Pffe »a£0HHS SJAF& OFOI 

aspp a^oiw Prg sp^ofS¥P pais poiasap a^oip pt pt e^fe oioias 

PP a^fllS ASBO. HI 25 £S¥E| EAIS bJP SOI, ISg p eOflAH S^ICHIfe gppCH 

60° ap gaHfe a^ao. ep js«ae s?ife 40' uixi so* 01 w *si ^&sMife et so- 

LHXI 70' OIP. as £P5f0| Xf^P SSf2S «P2EP W<M&jH SSSdH 31 EII3255I 5 
P50F P^Sfcr ^ HIP 01 iffla-S 2JP0II Poll SP2EP ESSfOI CHS^I gfe >J0I &XIS 4- P 

PSOII. S SfSOB PS OISSJ §J oiae OISSS Alie atef §a gxIS 016} Oil AH P£@P. 

HI 26 £fe » gfgOII IIS OISSP HI 1 ^AIOIIS EAISI01 HI 27 E& Olgglp HI 1 ^AIOIIS 

o\mm sjajsa sxis sAiefp. hi 26 si 27 es¥ei ga!j& pp soi. oisgoj j)| 1 MMon 

fe 0IS g!i 91^(39)51 HI 2 EM SSSIOI §2) S£I501 gf^^(14)P P5! Sxl¥(14 

S)P SfPOII 3381711 2iE|fe 2 OIP. OIS3P HI 1 ^A| Oil 0)1 P8)S, °Jg = 3 

£IE(39A SJ 39B)S ?blS)ffl, Olg 3£IE PPS SPSO) if^4!(14)P P2! g*l¥(14S)P 8}<=+ 
¥S XI XI PCH S£I20) ^^^(14)0)1 CH5H ¥aP0| 33(390 S 390) PP£S¥P SJ?I@P a 
£IE(39A SI 396)fe AHSOII CfloH Sg aS3l(39E)0|| PoH SP^O) &J\ SP 

so) ^^y^d4)oi sp^o) m&um asi p^isi^i ?ie ais^(23)S¥s ga^i(4o)oii 2jsh 
a^i laso. 

o'sS yfP SOI, agE SP^O)^) SP2QI Sf {£4! (14) Oil AH Sf^SP. »P50)P OlSg »£) 
50) ^^^'(14) 2)¥0I|AH 0|g gJS 2| ^(39)0)1 P§H a§)2j°S 2j^S!P. 

ei«a oigp oiiLHxife M5H5P a^^'(i4)o)i e.i^)S! app ^« a£iE(39A)oii ai^is 

aPPP 6fCH»eJ ?)^ aPSS HIPS 4= PP. OIP SOI 4=4) eVOIIAH 4-4J KeVWXIP X)0)|LHXI 
OIBS PSD 4- PP. HI 27 ECHI AH , ¥3PS P£IE(39A K 396)011 °J?)8)?I fl» a^(39C SI 
390)S EAIPXI StPP. 

HI 26 Sy 27 E Oil AH EA|@ OISSP HI 1 ^AIOIIP gfS HI 6 ECHI AH EAIS 212) 

SSPCI. HI 28 Efe OISSP HI 1 ^A|0)|p OIS ei* EA|g)P. J)S SSi PP §£ 

OIS ojg go^g M£)SO) }tfa«(14)a a£IE(39A)P0)IAH ^CH aPX)S PPfcSP HI 27 
EOIIAH EAIS e|Q[ gfxlg 0IS»SSMI, efPS PSf SCH(24)^) ?)§PXI S)fe 52!o)01IAH 

S^PPP. Al afPg &AIPSP P§S)a Smajej &H o S 0 .3 LHXI 5nm/ m inP §£) ^ES P 
^ ^ £1 St Cf . 

OlSSg. HI 9 EOIIAH EAIS! b)P SOI fi3S §£-)M)Oia 31 EP30I ^» SP^O) ST^4!01I 
0|g°J# LHSAIUPSMI ?Si 4= PP. 

ES). HI 7, 13 SI 14 ES £)3E8)0| fe^S e}Bf §i|P ^A|0fl SI 0|2) ffg S^0)| PCMA1 

oiggjg g£)sp »gap sieoii ois eig ^i^g lhssioh 4= pscm oitys oigas oi" 

S&PSAM. pe| g^ »xpi ip^g 4= ojy 

HI 29 Efe S ttSOII CE)g 0ISS2) HI 2 ^'AIOHS ^HlPolfc &)P §g SXI« EAI&P HI 29 
ES¥E) gB«g) ti)P SOI. OISISOM CHS 01 4!A|0||fc Olg 51^(39)?) HI 15 E 0)1 AH EA|g 

PP iS SxlP M£)50) 14)21 8)E+0)| 20IP. HI 29 E0|| 2ACHAH 3S!(39C SI 

390)g EAIPXI SfgP. P2! SI ax)<32) bHSg HI 15 ES §2; 61 01 fe^g) e|a| gg § X |oj 
2P ^Hl£ S^S)P. PPHS b)£) SOI, aSE SP50)?) SP50) » £1(14)011 AH <H 

4= PECH SP5PP Olgg OISSESAH SS^ES 2JSS 4= PP. OI8SWI CHP 01 M 
AIOHP gfa ^^g HI 17 EOIIAH EAIg 2P 4IHIS S81WO. 

oisaoK cae hi 2 ^aioii2) oig eii ^^g hi 26 eohah eais hi 1 ^aio)|2) sao ssjh 
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O »S 3\& *CH(24)S0II tfxIS 215 HB#0||/d Al aWOI ISSJ^Q. »2!S*S, s| 

^SUIAI g££lSia. a:»fc: Al 2*2*01 3AI2JS& 2t§of2 £l§^£J 1 

tHXI 10nm/min2j S*Ml££ 2^ §Se 21 MOI^D. 

SaiU E}2J(35)S £1^1* SEb 2*g E*2!£M OixIS 4- flCL 

□WI3Sm» ly^OfSI ^5} 4*3 g*»o S SEf^OI- ^^^U)^ £618101 »5*S0Hi tt«8}?l 
?!» S». « SI 18. 19, 20 * 21 2f2jg S3E»OI ^sS ft! Al Oil % oiwsn egs 2| Sx|2j « 
£}^0f »«6!2| m&OIIAH OIS 21 & D\=?tk LHSSfSSW 0ISS2S g^g 4= ojp. SE©, OfOi 
B^ILfb ^Sb «&£0*2| 3j gj»3* bl^^l SA^S 0|g ££Jil 4- &CL SE© OlE-i 

© 0|S£!» OIS»SSMI. ^QJ S»» ?«tf 4- 

B ttSOII CDE OlSSiOil %ICH AH , »2J£0f S?l» MCHSPI ASH 0H!nH:>|- M§1 4^ SICK ^. Oil 
SMCH g^ZEDI tttitftlUIOII OHinE?!- OHxiSCH 2^01 Si 2* £101 *E*£0*2| S¥lb HICHS 

ch ois eis ^i?2i ois eis t§8 ae s^a 4- sick ses. oissi oiiuxib oh^eo« ejm 

9 a&OII SB&tOI HICHS 4^ 5«Q. 

S3I 0IS£!2| &AIQII S^Oil &CHAH, OIS 2!* Pl^O^fe ¥ IiaiHS ^bl^OI ?l££10i 

5to U exi »ua 35.1 nets ^uia 4- &ab 2011 s*. aeizEtn ^soii a 

hsi = (39A)^ xhi >i a bxi smsi ^se ^ naiE&oi Aiiii, bi^ 

0IS2I g*H»£ OIS 2im Jl^(39)b 200eVMCf ^S XiOilMXI B?l£ ¥ H£|E(39A 

% 398)^f ^?S£b OIS 2!« ^1^(39)21 feCK 

s?i2i aoi. b a a 011 aj^ as sxib ecroii 2isn ofoib^iu geizsois a til a ^ 91 

oq^ 0 j^ ^01 S£f^Qfb smsi t^oi ssaoixib ^at£| 221 E££ % ¥ $1 Oil 

b ¥^6MI sai^s^ ef§m?ii 211^ x^f^ ami ah 4= ^h&soh oi§@ 

P SES S ttfSOII CU^ SxlOiW 8J»S| Oil U XI SI 4^ eV UIXI 4^ KeVWXISI SS^IOII »J CH 

8 4- 2iOQj feS *^ SB^OPf 0|g£|CH, ^^01 gife H§i ^^ f I HIBSj ^S S£^ 

^xi£i^ ^le^roii use^ ef§© ^s §st ^ zio. se© Ef^is n 

Oil U XI 21 SXP^ S£^OHHS DAI efMSISE^ HH^SQl X^l^ HOIIUXISI sxpi- aasonjis 

aAi «}A^£i£^ sr^gcH. §^1 ^^^ f 4- sia. 

moiasDj^t saf^ofsi ^s»2S »a^ui£ £gj£icHxife s ssoii ca^ ^st 

§^ sxi sy ois^isi s^oii sioiAH, as smaoi sb^ g a mums cm. a^i of 
oia^m EEissj 2§2^ ei^ o^oia^Ef eiAn= ^ais 4^ a^i Esetoias sai 

asa as 8^1 §^1 4- ao. 

a^ snfa-oi x^ 4-^1 sgr^s s^zsoi- g^^oii ^mmm, s^^sopi a^ ^maui 

S 2Mb 5!w ^XIAI^ 4- ZIQ. aaSAH SPI £S^2| 2J& O^OIB^IU E8J»2| 

2SI &XI» 4^ 0f0|B^m2| ^Afb ¥A!S 4- 212HS S^HSAH S9| £ge|S § 

Aie^ei ^§6|}|i i^i 4^ sip. 

A^a^ S g £E^0l Jt^jJk §Af gi^^o^ ^isjfe MSI^Of ^^^S ^ ^SOII OlS^lOli 

ah Afg :f^eia. 

« ^soii ccf^ ois^is ^m&i^g ?ie ecroii 2j6H Q^oiB^m #af^o« oisskm, 01 

&2imm n^m^. xw\± b^skmi/h ^©h 4- 2ia. naies ^e^ei@ ^jx>2| e^crn 21 an as 

SCHXIb a[2| £S£ S ¥12f 0IS2] #^011^ va8f)IL OISS SAI2fS& eiS6MI £^7 2!^ 

a 4- aa. 

OIS S SSS ^!&© 41 Al Oil Oil BoH SAIIol ^l^6^Xiei. ^ ^OtOII SS2| XI^'S Dm X[ 

B ^S2| 7| * MS0II 2|>im04 2|§ ^§2f S§OI ^fetf 510101, OIS© §§0]|£ 

^ois^ s?ioii a^sife 5! 01 a. 

1 

^goj s^l M£^OI tt«94ISI UI^2J g^B¥0|| ^x|@ ^ CH S 6^U2| SEH2J XII 1 321(17) 

m m 2 aa!(i8)a. s^i m i 921 * hi 2 ei^ioii ei^e^i «© ^o-is »u 01S21 

sad9 2o)a. s^i s^op^ »«4Ioiiai x^is w«g»n s^i mi » hi 2 aaisa »us¥ 
Ei ssmoi £f2im^ aaaib x^m ^^sf^i ¥i© x^i ^ 4-e(2D3f, s^i ^§21 ^ 
soil ah s^i mz\*o\ mourn ssjw 01 Kaausi ^xis ^ib #chm ai^^^ ^birn^ 

|§2i 61b §S Sxl. 
S^P» 2 

HI 1 &CHI SiCHAi, S3I 1£I5QI W»«OII/dfe S^ZEOPI O^OIB^Ef EX\ MOIM^M^ g§ ^ 
S^£S tt»S£E* ^S^S 51b ^ §S Sxl. 

S^S 3 

HI 1 SOII ^CHAH, S^l OfOiB^mb S^flb M 2-1^0^ «SS»o S S^l M^^2S0^ S^^UIS 

£^J£|D1 S^l 0J0I3SI& SESJ&S £Ef^^ g5« S^l MEf^Of »a«OII ^S2|04, S^l 

SEHI&S 23? MaiMfdXj S^l XMi 4-&0IIAH ga@ X^lb S4-£lffl, S?l £ 
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WSLHSJ gfEfe & 4: £101 If 3(1 gf£fe &3| ag EI3il( g£|^D| 3^4!e}°l 331I0IIAH 3 

2$8\n eSfElfe 511 8H= BJBf |g §xi. 

3?S 4 

xii 1 soil acHAH, oioiasm sesj sss i^afe sai^oisi ggsixi sfe «§og 

Slfe am xfj| - 
S^S 5 

xii 1 soil siou-i. S2i oioiasw esse s?i xhi 1 iy hi 2 ei>«os¥eh sja mmm 4= 
9\x\m BHxiafe as ^§°g si^ etc* mx\. 

g?S 6 

HI 1 gfOII &OUH, S?l 2§ Q^g 5*i!°J as ?S2S 81!= g-fl. 

S^S 7 

XII 1 SOII 2J0UH, S3| mi §! HI 2 EI2!§ SlUfe C|g olUfe 51 

Slfe a^ei §£! Sxl. ~ 

S^S 8 

XII 1 SOII SlOt/d. XI1 1 SJ HI 2 EI2! S^fe S§°! 2 g agog gfe afot § g §XL 

S?S 9 

XII 8 SOU SI 01 AH, AIS4!£ S3I SBH^OI Bfgasi gj=e Z^HI golfe as «§£g olfe Sffif 
5XI. 

S^PS 10 

XII 1 SOII SIOIAH, S3| XIII S XII 2 E*2!S SI SEHSI & EI2!°I ^ B¥iE! 21 agog 3 i 
fe efo^ §xl. 

11 

XII 1 SOII SIOIAH, S5 X|3|| Big 4=9S S3| XI31I gf^ ^B2£ tt£SS X|3||g HIOISIE* &3| 

;>ie sch°i veoii bHxiafe as ^§°s sife efaf §^ 

S^S 12 

OISSIOII SIOUH, SEIiOIS g^5|3| 9ISH 3|^3| £gj£|fe M£l*OI g^fe!(14)Il| S3| *£|2E 

oi a^^us oioiasms cgjspi 9i & Dioiasm £gj&(i6)2i, iiieia §gg xiisgoj s 

3| SEI2S0I LH^oj °fB¥0|| aHxl@ 30ISE SlUfe a§ §EH2J XII 1 EI2!(17) % HI 2 

Ei2!(18)I2h S3| S&120I fe^^HI SgJOII CH5H ¥S£J2J SSIS S3I XII1 S! HI 2 EiaOII 2J3ISI 
31 2SJCH£ 6IU 33(19,20)21. XI31IS i^Slffl &?\ XH1 1 S HI 2 E}3<m SIUS¥E| ggfsl 

oi as Eiams sigjspi ?i& xhni ma 4&H2DS ^Pbieife as ^§°g sife oisa. 

S^S 13 

HI 12 SOII StCHAH, S^l gEISOl Ef^^g S^l Sdl^OPI 0IOI3SEI SX> AIOISS^ S g 
SS Sf4!2S ^^£lfe as HS£>S Slfe 0|g^. 

S?S 14 

HI 12 SOII 91CHM, S3I OlOia^Elfe MEI^OIHI ^SI^S S^l S&I2S0I S^^LHS £gJE|0| 

S3i oioiasni cgjsg as sai^s ssh s^i sai^oi a^^oii sgEioi, s^i ag cma}' 
s aas g£HMioix4 x> ?ii tt^ w^sa xi3iite g4=£im. S3i sis sniaui^ XI 

311 &£!=r g,^£IDI XI3II S3| 5! g SQIS2I S3| MEI^OI ^^^LH2i£| 3 311 CHI AH 33SI 

311 ^SlElfe aS ^S°^ Slfe OlSgi. 

S^S 15 

HI 12 SOII StCHAH. 0I0I3SW £SJ SSS &4S£lfe M£I^DI°I gUSIXI afe 21 ego 

S Slfer 01 SS. 

S^PS 16 

hi 12 soil aou-i, S3i oioiasni sasg S3i hh si hi 2 eisioiiai sjs sira 4= sfe sh 
xi oil aHxia as ^S2g sife oies. 

S^S 17 

HI 12 SOU Si 01 AH , 4131 Si EiaS Q2|g a^£J as *S2S Slfc 0I8S. 
S^S 18 

HI 12 SOII StOIAH. S3I XIII ^ HI 2 Eiag SlUfe ^§0101 Cfg SlUfer SBSS! as ^gog 
61 OISS. 
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S?S 19 

HI 12 SOtl #31 HI1 % HI 2 E13<! S2^S SH2J 51 S ^§2£ SIS OISS. 

S^S 20 

HI 19 SOU 2iOUH, AIS&S &U| «£ISQI tfgtfSI SfB SSIS 31 fS£S SIS OIS 

a. 

s?s 21 

hi 12 soil <zio\M, hh si a 2 qsjs aaej & ei2!°j &^ at^oj as *sss sis oi 

SS! . 
S^S 22 

HI 12 SOII St CM AH , SS XMI tttil X|31l Stg ^92? Sf£IS XI31IS HICHoPI fl» 

ex &3i 3ie cot 21 veoiiAH uiixias as ^§°s sis oiss. 

S^PS 23 

HI 12 SOU 2!CHAH, S?l OIS &!£ IH^S SSS ¥ 3£|Sg ^HISIS 2 8 l-gog SIS OIS 

a . 

S^S 24 

HI 12 SOU 2J01AH, OIS °J£ ^S SS9 S I2£IEg ^UISIS 33 S ?S2S SIS OIS 

S?S 25 

SfSf ^xlCHI SiOIAH, §£ISOIS St^SPI ¥l& JIS?! £gJ£IS, 0|0|3Sfl} SXI AlOIS^S 

e ss mm »*|2| S£isoi tt«4i(i4)j». fe^i M£i5soi stgiaoii sggoi oioiasws ££J 

SIS 0I0I3SEI £8ia(16)j». U?\ S£ISOI St£!^S| eeoil dHxIS OIS £J# PR(39)2J. 
S£|SOI Bf 416121 LHA2I 8fB¥OI| HHxIEIffl SfflEISS HISS ^01£ SICIS Si SEH2J 

HI 1 92H17) HI 2 &5!(18)J2|, «3| M£ISD| ttgtiSI 2&J0II CHoH ¥2gt£J SEtS HI1 

* HI 2 E12I0H ej^lSPI 91 & 30IE 5IUH1 SS!(19. 20)21, HI1 HI 2 EI2!g S|C|£¥EI 

• »8KS CIS E15ULHS SSJSIS XI5II » XI^S W$S3PI 9\& XI 511 Btg 4>B(21)j». S?l M£| 
SOI 814961 Oil 21901 01 BTgtiLKOII SxIS 3I& SCHM StS A|g{sJ(23)S ?HISIS ^§ 
2S SIS at at S£ §xl . 

S^S 26 

S£|SOI St^ S XI CHI StCHA-), g£ISO|g St^SPI 9I3H ?IS:>I £gJ£IS. 0I0I3SEI SXI AIOIM 
gg gtS gt^°| M£tSQ| S^S4!(14)a, 0I0I3SEIS UD\ M£|SOI St^^UJS SgJSPI 
AS- 0I0I3SEI £gJS(16)a, g£ISOI mi§M°i Ul*£| gf&^CHI bHx|£|CH SIHEHS §18 

HISS 2J0IE SIUS SS SEHSJ HI 1 a?l!(17) SI HI 2 E13J1(18)21, S£ISDI Sf^^B) 3 

gtOII CHoH ¥SEt£J E&m HI 1 EI2i! §fe! HI 2 B2!0|| eJ^ISPI 9\& ^0\E. S|L|°| SS!(19. 20)21, 
■&?\ HI1 §J HI 2 8m£¥S #StSIO| CIS EJ^LHS 2SJSIS XI31I* 

^B(21)S ^HISIS f§2£ SIS #£ISQ| S«S Sx|. 
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